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ε0 = 10000 s-1.
∆ = 2%
χε = 0















































































































































































































0 = 10000 s-1.
χε = 0 ∆ = 1%∆ = 2%
∆ = 4%
Localization at the ends of the cel 



































































ε0 = 5000 s-1
ε0 = 1000 s-1
ε0 = 2000 s-1
ε0 = 5000 s-1
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Localization at the ends of the cel 
Critical cel size
χε = 
χε =  
χε = 
χε = 0.75
ε0 = 10000 s-1.





























Normalized cel size, L0/h0
χε = 0







Normalized minimum necking strain












































































































































































































































































































Initial strain rate, ε0 (s-1).
Unitary cel calculations - χε = 0
Unitarycel calculations - χε = 0.25
Entire  calculations - χε = 0











































Unitary l calculations - χε = 0
Unitarycel calculations - χε = 0.25
Entire  calculations - χε = 0





Initial strain rate, ε0 (s-1).
Critical cel size
Neck spacing
(a)
(b)
Figure13:Unitarycelandentireplatecalculations.(a)Neckingstrainεneckversusinitialstrainrate˙¯ε0
and(b)criticalcelsize/neckspacing(L0/h0)cversusinitialstrainrate˙¯ε0(lengthsaremeasuredinthe
initialconﬁguration).Twodiﬀerentloadingpathsareinvestigated:χ˙ε=0(reference)andχ˙ε=0.25.In
theunitarycelcalculationswehavetakenthereferenceimperfectionamplitude∆=2%.
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•Wehaverununitarycelcalculationsusingvariouscelsizesinordertoshowthe
emergenceofacriticalwavelengthwhichcharacterizestheneckspacingathighstrain
rates. Thiscriticalwavelength,whichdeﬁnestheminimuminvestmentofenergy
requiredtotriggertheneck,ispromotedbecauseshortwavelengthsarestabilizedby
stressmultiaxialityeﬀectsandlongwavelengthsbyinertia.
•Unitarycelcomputationsconductedfordiﬀerentloadingrateshaveshownthesta-
bilizingeﬀectofinertiaonnecklocalization. Astheroleplayedbyinertiaonthe
loadingprocessincreasesthedeterministiccharacteroftheneckingpatternbecomes
moresigniﬁcant.Itissuggestedthatatsuﬃcientlyhighstrainratesthegeometri-
caldefectsmayplayasecondaryroleintheneckingpatternofviscoplasticshels
subjectedtoimpulsiveloading.
•Unitarycelandentireplatecalculationsperformedfordiﬀerentloadingpathshave
shownthattheneckspacingincreasesaswemoveawayfromplanestraintobiax-
ialstretching.Thisisbecausetheinterplaybetweeninertiaandstressmultiaxiality
leadstogreatervaluesofthecriticalwavelengthastheloadingpathparameterχ˙ε
increases. Thisﬁndingisanoriginaloutcomeofthisinvestigationthat,fromthe
authors’knowledge,hasnotbeenpreviouslyaddressedintheliterature.Ithastobe
highlightedthatthevaluesoftheneckspacingobtainedfromthenumericalcomputa-
tionsﬁndsatisfactoryagreementwiththepredictionsofthelinearstabilityanalysis.
Thisagreementshouldbeunderstoodasanadditionalevidenceoftheabilityofthe
linearstabilityanalysistocapturefundamentalaspectswhichcontrolﬂowlocaliza-
tioninductilematerialssubjectedtodynamicloading.
•Entireplatecalculationsperformedfordiﬀerentloadingpathshaverevealedthatthe
neckingpatternbecomeslessregularaswemoveawayfromplanestraintobiaxial
stretching. Thisisbecausethecriticalwavelengthwhichcontrolsthelocalization
processathighstrainratesbecomeslessprevailingastheparameterχ˙εincreases,
asdeducedfromtheunitarycelcalculations. Thisisanoriginaloutcomeofthis
investigationwhichhasnotbeenreportedbeforeintheliterature.
Alinal,thecombinationofanalyticalandnumericalapproachesshowsthatthereis
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acriticalwavelengthwhichplaysakeyroleintheneckingpatternofplatessubjectedto
dynamicbiaxialloadingwhenveryhighstrainratesareconsidered.Thesalientfeatureof
thispaperwastoshedlightintothecloseconnectionbetweenthiscriticalwavelengthand
theloadingpath.
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